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Abstract 




PURPOSE:Tb realize a static memory cell having high resistance to soft error generated by alpha ray. 




CONSTITUTIONS memory cell 200 has a coupling capacitor Cc between two information storage 
nodes 1 , 2. A p well (or p substrate), in which drive MOS transistors Mn5 and Mn4 and transfer MOS 
transistors Mn1 and Mn2 are formed, is connected to a Vbb generating circuit 210. The voltage Vbb is 
set lower than a low level VL of a signal potential of the memory cell. This causes a parasitic diode 
between the sources of MN1 . to MN4 or a n type diffusion layer corresponding to a drain and the p 
well (or p substrate) not to be ON even when a potential fluctuation DELTA VL of the node 2 on the low 
potential side is large, thus preventing mal function. 
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Q>. Q^TfUWtStiTHS* c©laIKiCs «*ti 0~ 

^ftfc&pMO S h7>y;**#-£*x-£ft3fc6;i-> • # 

lRltl±aEn«tV>©1? % V bb tB#ig?©«{4£ii>L? , o<g 
T^-a-So V bb tii^SS^©a(5i{^ Q«©btV^»ffi£ 

Vtht-rik, ftS&W£»±- (Voc-Vth) ©ft©«E 
y*>r0B2 2 ofcjajijfcwws/? MiRSftin-r 

[0 0 4 3] *^ttWT?ttAWr*?kUTpMO 
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[0 0 4 4] H6H:, Hlt^l/WtUt^Z 00© 

ffillMOSh7>^^MN3, MN4* < tVh5>7 
77MOSb7>^i'MNl > MN2{inJ&3kKl 7 

h5>^*MPl, MP2ttnJB«t61 7*C^ja* 
tlTVNS (fc£U MNU MN2 N MN4, MP2& 

E^s'fttro&vo . n+ja'i 2*>«fcvi ste^n-^ti 

MN3©V— *#«fctf K W >fcfflaf *n«*6KJi"C 

&tK 1 2&A©a®aEEV EE W£lrcS*U b'U 

-f > 1 3f±MP 1©V— 7, 1 5:feJ:tfMP 2 tMN 4© 

h (m^bT^*^) tsusntv^. M 

P l©KU-f> 1 6tt^7^>Kt:gi|gg$*iTV>5o p 
■i7^.;H 4{±p+@l lS^bTE^gl 8fc§|g_tl:T 
ftftv H*L/&V>V bb fS*ia»2 1 0iC8Ett$n«. & 
*5> E8118i:Uft *>^*:r->£fcfct7Vi/^ 

[0 0 4 5] £©,fc-5£, *»BJ|lC^S^ J E-U-fe;i/2 0 
Oteu nf^^MOS h?V5;^OV- ;*©m&i: 

■>>3i;i/©«(ftV hb ft (10) SC©*WS:aiJ£-J-*J:5C 
Ybb«^EIB8-2 1 0fc£-?TIBSfrr«;ii:fc.fc!), <ga 
{4<H!l© > — K 4 s * 5 > 7" * ft 5 © 5 Kit -T 5 - i: #i! £ 

«. ®.~*Xs feaffitt^-F©«MM&AVi*s*sv^' 
©»%»«**»***» &iv /j»Mrey7hi7-i 

[0 0 4 6] <^SEfi?!l2>i*:{C, «8it»5^'EiJt 
;i/©3iJ©^SS^J?:S7 iJilPH 8 SfflV^taftWI- S. E 
7 tt*«BB fc « 5 y * U -b ^fffitalKElT- fe 5 . 

•>=^/*&t4pafi«©«ffiv b b*ft©m*«E£v„t:a 

^bs p< j &'j-fe;u2 o 2©{a-^a{a©fgiy<;i/VL5v 
ss fe^mss2 3 onjiDRjeuTv^jSn?**. ^^t> 
*.> *fQfi«-et±twa*as«iii:Hifl»fcN ^ ; e , ;-fe;i-2 

«bTV^5„ dCT% Vs S ^EIES2 3 OfiaiSaEV 
EE it)*iav^Sffi (»«f|[4»/J\S«:fteD«£E) 
£[5]ggT-&5o t^o-t:, ^B<j{c(±^^rU-b;i'2 0 2© 

x-t>nmmi tmatc^acc^ k i t-x — k 2 
©ng^^SHSE-rs h7>^^MN3 tMN 4e>&wm- 

[0 0 4 7] d©^ ; 6'J-fe;i/2 0 2fc*,^^ fiattffiil 
> , -K©a{4*s^5>7'$ns©S:Klt-r5B5ia (8) 
3C©*ttft»Je-*-*fc»CHu V..«£|bIB2 3 o©ta 
*«BEV..*ftS5;©*« l tafc1-idt»3fe-*-*itEJ: 
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[0 0 4 8] 



* * [tl 1] 

V fie £ (v hb -v F ) / ( i+c 3 /c 2 ) 



SS— **bb 

[0 0 4 9] jjDX^ttSO. 3//mCD7'D-feXS 

0 2fli, fttnsiBcDNff- 
±* * 'J Xtfatfe ?> Cliftl 5 f F, a«V7b 
x5-BSlC(WBftC,ttfi5fFl:Si!), Vpfi^jO. 

8vt-feSo se-QTx ^ ; e';-t;i'2 o 2 com -ifS{ft©ffi 

1/"UI/Vl (1-*t3*>Vss^iHI8S2 3 OOStiVss) 

.at* (*fci±p»s) ©«&v bb cci^tt io 

«S«EV„fcifiR£ftT^S) £-4Vi:1-ftfcS, - 

[0 0 5 0] H7fcw-rJ:-5t:x »*ttp •>:=;!/ 
©«ffi V bb {iflcD»ilSS£E V ee i: HWtti: "Mitt <£ ^ 

Tjaa5St«ffic^w7^UT*jnv^ st> ^© (i 

«ffiVbbfcH«ffi-C»5»&J:D*<Smffi«>'-K04' 

tt© fqj±^* &ft « £ t #T- § 3 . 
[0 0 5 1] H 8 Bu i7t^ Ufc^ €'J-b;V2 0 2ffl 

#S£ffli#IT : B:pMK2 0£fflV\ I»MOSh7>J?7' 

*MN1, MN2Srp>>Ji;i/2 lfftC^b. MMO 
Sh5>i?X^MPl, MP 2§n^x;u2 2 «4itc^jEiE 
bT^S (fc;£U MN1, MN2, MN4, MP2<i 
EHf^ftT^&Vi) o p^ai;i/2 lB:pfflg2 04^1 
T&OSSVsEtCgS&Sfrl, n^3i;i/2 2{±n+jS2 3 30 
U<tU t 2 8£tf-bT^5£> Ktil^nS. n+f2 
4:}3 e fctf2 5ii-en-eixMN3 0V— **J«fcUfK W > 
Cffl3**n?|jHfc«JiTf»i>, V-X 2 4tt«RV 8 ,fc 
jgl^ft* K W,>2 5B:MP 1©V— X2 6*5«tVM. 
P2i:MN4©y-h (BffibTWftVO iZ^^tlX 
V^3. -7j< MP loh" l"f > 2 7 {±^7 > YfcWm 

[0 0 5 2] *SQK0Jt?H: % coio^*J^-rsc:i:l3 
£ ^tU 2 0 2 CDfgStftffilly — K©m{£#£ 5 
>7*^tlSCD*Bi5lhbTai^{c e tS V7 Y*.?— 40 

[0 0 5 3] -r&fo*,, ^*©1ISSB iCMOS^t'J 

B i CMOSElK^T^SfeftMOSV^l/Tfe 
5. fct, ECLl/'<MMOMOSl"<;i/«^ 
■f?)ECL-MOSU^;i/^ilIlSS*s^5T-feofeo h 



(ID 



*fU *^SS^JT"tt^ ; EU-fe;i/2 0 2©{gl/^;i/©{=^ 

' *tt y L * <ffi«jEE<b* a i 1 1 j: 5 % A^sie v s #n m 

ft«iaislBJ:Dfi«£E{bfnff, 9- MSWDflrefiHS 
fifi«<bb»7-K F^-f-rtfcE CLEE&Tfltfirr Sit 
tfnJtgfcfeS. itliatlv ECL-MOSU^tS 

*©JS*fcbT**y««©»fts*aHSfls 

[0 0 5 4] <*|JMS3>3-&1^ V7hx7-t+^ 

. at < b *» t> Hare /Na«© * * >; -b * ft ks-*- -a fc «>© 

its. 

[0 0 5 5] fee??, Ea7C^fSUKt«K:*V^TH:^ 
*y-fe;b2 0 2©fl|*fiMV8H:««t«£EV„J:&t>i'J\ 
S<«toTV^«fc», (6) S> £ HE 5 CIS 1 

l:^€Ut;i/2 0 0kJt«bT»«t«fifQmtt/h3 

<;&£ 0 mi t^-j-^^'»j-fe;i/2 o ot^rt) 
feto^ v •kjvvm^mm v s ^{g^-r & . 

[0 0 5 6] y^U-fe^fc&K&^aH^Qm©.*** 

^> i ^ ^ y if c ffl f>tL5^Sii/ ^ y t^-c 

a3feofei!^)fflv^sc:i:* s ■r*§'&v^©-c^ ^^ey-k/i'S^ 

ftJfini- S i £ IC i 0 i2>S*S*S^Q m£fl|«-f Sii: 

S* s 3l<feoTb*^i:V^^F [ gMA s ^■r?.. *fc» *s 
>S:^S Sf^fin b fc a it T iKKIbf^ §^-M-Sfe»{cJiMO 
s b7>^^^©y— m@stv& <i-s t e:>SA s $.i.© 

[005 7]tot, V7 hi5-C+^aS< b*»%»tt 

«T?/hffl*©/ j Ey-fe < n/*3ai-r*&«>cta:N fuia^ss 

« 2 t S% b fc^JERJCia^. Tflfe© V7bX7 — WJg^j&R 

2O4©^ffl5HifS{i07i:Is]«T-*»)s ff^S{fi©fiV 
^V t ttV.,|B^ll»2 3 0C88»$ft, massEEv 
EE«t^)4)iSv^Sfi^^3iS;^$nTv^s (^El^) . c©^ 
t'J^2 0 4lt ««»*>'-l«CJBiifcsn*ltlf« 

b* < t %» v 7hi7 - Wtt*«» fihiiiti 
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^^MN3, MN4^,tUfb-7>^77M0S h^>V 
Xi'MNl, MN2 (fe^U MN1 V MN2, MN 
4, MP 2 tiUn^ftTVi&V"*) fcfcp^^S 5tfi{c:^ 
MM0Sh7>^^MPl, MP2lin') 
3^;i/3 6* tcjfcj&^fta,,. p^7^;i/3 5ttn+Jf 3 41Z 

bTft©«*V„fcSs(»;9fftS. n^ai;i/3 6tt 

n + JB3 9fc^LT^£>Kfc»RSft6. 
^J5Ki:-r5Ci:CJ;t), att££oTptttK4 0«t»fc 10 

ss£ufc*&«ffiBu n+ji3 nzmm$tL-cfE i )± 

;i/2 0 4©«ffiS«^— K (MN3®Kl/-f >3 33§F) 
W«f©-S&*n+JI3 4fci!&JBl£ft5fc«\ ^'J-fe 

;i/2 o 4 Kfc«yi*n««*mwft** 
[0058] <mmm 4 > a zizmi oj±, jRJKsns 

=e 'J *;v©JW©S^«ftj^+lMWrHHTf fc *. 
#SatWC#V^T** **U*J1>2 0 6©S«B»ttH 20 
7 £:|5j«lT-<&?>, «^«tt©ffil/*<;i/V 1 uttV..*«fc|5I 
Eg 2 3 O'fcSBRSiv ttS«EV,«£!) fetti^tttCtt 

^$Jvtv»s . d©^*'J-fe;u2 o 6{cisv> 

T.tt, P «>x.;i/ 5 4 is^lfn^^v 5 5 ©T^-.fctfPi 
^ai;i/5 4, 5 '5MCt*S iO a Jf6 1 #KW-&:h.T*J 
t>, W#SSiS« (E^LTV^^) 2&»&#*bTV* 
So aHlci-DTS i»K«t»fcfS£l/&*i«mftB:S i 
0-.J16 it:J:o-caiR*ii*fc», H9fc^bfcl£8E 
wakBtcxt <;-fe;u2 o 6©flHR*a>'-i« (mn 

3®KW >5 3<S) CiB«|*il*St*«Wftfi«-r* 30 

[0 0 5 9] y.±xE^T *fcSHSfitf!rtf ttnMO S 

Sl/rv^fc. c*itt, mit»^.fe«ta^jlS©^ ; e , ;-b 
;i/T-ttpMO SCDfitBtlinMO S thb^T{±57!p(Z 

^Wc^T, nMOS£pMOSJC, p^JOl/fcn 

^^l/tc, ^ ; E';-fe;u©fi-^mt!i©ii5U"<;i/^<gU'<;i/ 

C> %£©^$£ftg3£fTfe5::2:£J:&pMOS 40 
[0 0 6 0] <§HS£0iJ5>Sfc, HI Hi, m77bmm 

utt«©— *««ift^"j-iaaia"ca&4. hi ik^t 

#TO3 0 0tt^€'JSI^U C'Ol«S|3 0 
0ttX7Kl/7;^7r7 1 fc, Xr3-^iffK5 
-f;*7 2_i: N Y7FW>y7r7 3^ Y^n— 
iVb'7-f^7 4 ^^E U-fe;i/7 5~7 8 i:, -fe>* 
0ES7 9, 8 0i:, tB7JpJS&8 1 fc*»6«J«#*i*. * 50 
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fc, KHfc45HT, Wl, BL 1, B 

Rl, BL2, BR2tttfyb*|, VYIN1, VYI 
N2ttK» HHiliRfs^, DI, DI' JiggSi^ffiOT 
<f^T-fe?>o £ft&©ffl**fctt*ffl[©«EE«©HHft 
7-K8W1, W2J±iliRB#-0. 8 V, #SI 
#?B#-3. 2Vpftt) x KyHSffllR«*VYINl, 
VYIN2fcfc3»RB#-3. 0 V, #»*WtP-3. 4VT 

tSa»il(«*DI, D I ' ©JSU'VUt- 
2.6V, &V*;W±-3. 4VtftS. V ss © 
ftffitt-3. 2 V, lMEV EI S-5. 2VTf*»>» 
^•j-fe;i/©SEi!;MOS b7>i'^^i5J:U J h^>^7 

7M0S b7>^X^©p^^;U©Sffi{iV EE t|illlffi 

[OO6 1]011t:Stfc7^^ny7r7l, 7 
3*J:Vaj*H»8 Hi, JH»©lHlEST-S-5©T-ii;{ftc: 

7 2, 7 4©«iflsfc:Wl/ttt«rBB¥2-2 6 5 09 5* 
23B£, pt^E U-fe;U7 5~7 8*J;V-b>^llB7 9, 

8 Qfommi^xwrnrnz-t 6 o 9 e 

[00 6 2] ;*«0ij©* ^ U SE« 3 0 0 ©^®li, 
€'jt;i/7 5~7 8 &n3ll3IB J: 5 ffiSffi-fb U *7- b* 
flWl, W2£«fctftry h&BL 1,. BR l s BL2, 

BR2©«^sissias«flsr*c4:fci&s tfi/x 

Ms»7771, 7 2, r^-^iVF?^ M7 2, 7 

4, -fe>^iH]ss7 9, so, mtjmms i-&¥v>mm® 

5, sa*ufej:3fcfie#©»»:B iCMos^uasB 

WMSofeECL-MOSV ^l/g&dlSSa^g i: 
fe*fc«K ««©«5*ffl«Uft«»tfT^Ci:#-eS 
S. tyMS&BLl, BR1, BL2, BR2 

©3Ett«*Vt-r>tf— 5 h^V^^t J;"3Tfrt)*l4fc 

[0 0 6 3] fcJ._h, ^^t^a/^E'JiSiV^^'JS 
tt©««J6:*aEfiW'fc^v^TKra *AqBtt&l8B% 
JII«t:iH«*n*c4:*<» «*.«, filSS0!l 1 ^SHJS 
^©^U-feMC^T, nMOStpMOSC, p 
^i^^n^ai^t-, pt^E';-fe;v©ff^te©^L"<;i/ 
£<£i^;i/£, &£©^#;L£M^£fT&-5;:i:£<fc 

5pMOStA«l/fco«tJ;t)-cy7 h^^-^d 

H£U&v^Brt£;fciAT«*©i§!tl-&M£& Uft^c: i: 
[0 0 6 4] 

h7>y^^±Sn5 e -V^.;i/©S-&Cli, 
p ^^;i/^fc(±pa«©«(4V bD S:«ji«£EV EE ± D ffi 

<-rs*», *fe(if£{a^u^;i/v L &m^«mv EE «tD 
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[0 0 6 5] y'7>i5-Wtt*iqi±**r, & 
**-3ffi^«£EoflKB(BYbftBI*cfcK:J;Dx ECL- 
MOSK»@»ft^BCbT«HBI»fe*TECLia» 10 

[Hi] #»»fc«a*^yHs;i>©-^mw-*-«fflii 

[03] a«CJ:!»«8jB*nfc*t*«SKC»-i-4*SSft 

IBxE-T 5 & «>© ^ ^ y -tr ;i/©^tiS[E]E§0T- £ . 

[E4] a*\z.*\)9mztiitmimMifi , mmmA<Ds 

-HltmALfeig-&©y-Kl*5 e t^y-H20«ta 20 

SYbfejS-rwffinna-easOx (a) B:iaiK^bfc*a 

©#*6EC«4**y*;i/©*HS*Bk (b) HS2C 

^ bfc«e*©p« ^ 'J .-fe/KOWttttHTf* 5.. 

■ [0 5] Bii'^bfe*^©^ U-iz;i/T*ffiffl-rsv 

[H6] Ell t^bfe^t U-b;i/©-|t6te^!lS^-r5gP 

[0 7] #»rafc«s* j EU-fe;i'©M©^Wfcs**-* 

<ffi[HlS&llT-feSo 
[08] HTC^bfcy^E'JHs;!/©— SaS0S*3S%ffi« 30 
H9r®0T-i&-5. 

[0 9] H7t^bfc/^y"fe;UK:«l#««f*jlEK-#-* 
[03.] [04] 
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[010] H 7 C^Ufc**'; 

**itsj#&-&feaij©SE8iB«i*w-rsss«fflia-e**. 
[011] 0 7^^bfc*^B^©^^- y-b;i/Sfflv^fc^ 

[^©aaw] 

11, 3 1, 5 l-p+Jlv 
1 2, 2 4, 5 

1 4, 2 1, 3 5, 5 4-p>)i^ 

2 0,4 0— pJ&StEx 

2 8, 3 9, 5 8— n+Jg* 
2 3, 3 4, 6 0-n+aajf, 

5 9-p+ijil, 

6 1— S i0 2x 

7 l-X7KI/^v77, 

7 2— X^n— ^*J;Wl»5-f^ 

7 3-Y7 Kl'7>n977< 

7 4—Y5*3— y*J;Vl«v-f^ 

75~7 8, 1 0 0, 2 0 0, 2 0 2, 2 0 4, 2 0 6 

—pl^y-feM 

7 9 ,8 0--fe >^llIESx 

2 1 0-Vhb«*li»» 

2 3 0-V ss #6£[h]S& 

3 0 O-Ztygt, 

C o-*«I«7 - KCPICWD bfegl, 

c ,»•*«»*>' -k©m©&&««* 

MN3, MN4—I&1&MOS h^>S?.X*> 
MP1, MP2-ft^M0SN7>^^, 
Vtb— p£x.;i/©S{SSu 



[05] 



03 i4 05 
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